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Introduction 1
The labour force participation rate (LFPR), defined as the share of the working age population (conventionally identified as those aged 15-64) that is either employed or unemployed, stands in Italy at 64.9 per cent, a much lower level than in France (71.4), Germany (78), Spain (74.2) and the euro area average (72.8) (Figure 1 and Tables 1a-1d). On a rising trend in all main euro area countries at least since the early '90s, between 2011 and 2016 the LFPR recorded in Italy a sharp increase of 2.8 percentage points (against 1.3 in France, 1.2 in Germany and 0.3 in Spain).
Using the Italian and the European Labour Force Survey micro data, this note analyzes the recent developments of the Italian LFPR in comparison to the rest of the euro area to assess how much of the recent evolution is due to long-term socio-demographic changes (composition effect) against variations in the probability of participating of single socio-demographic groups (coefficient effect). The latter ones are then reconnected to cyclical factors and to structural reforms. Lastly, this note studies how much predicted future changes in the average socio-demographic characteristics of the population will affect the aggregate LFPR in the next decade.
Since labour supply is related to the current and potential output and to the unemployment rate, understanding what are the determinants of the LFPR developments and whether they are structural or cyclical is crucial because different policy implications follow. Figure 2 shows how Italy is indeed an interesting case to study: as compared to the other main euro area countries, in Italy variations in labour supply have largely contributed to increase the unemployment rate since 2011 (the employment rate performance has been only marginally worse than what recorded in the other countries while the unemployment rate has increased much more in Italy). When both employment and LFP are on the rise, it is essential to understand the nature of the changes in the latter: long-term changes in the LFPR would positively affect potential output and the ceteris paribus rise or the curtailed fall in unemployment would not be limiting the space for reflationary policies; purely cyclical positive changes in LFPR would on the contrary suggest that unemployment, albeit lifted up by the rise in participation, is already approaching its long run "natural" level.
The main results of the analysis are the following:
• in Italy, long-term trends shifting population shares towards socio-demographic characteristics associated with higher attachment to the labour market, the so-called composition effect, provided a constant 1 I thank Matteo Bugamelli, Paolo Sestito and Eliana Viviano for their useful comments.
5 upward push to the aggregate LFPR of about 0.2 points per year in the last decade and therefore explain almost entirely the 2.3 percentage points increase of the LFPR in the last twelve years. Most of the effect came from the increasing share of people with higher educational attainment in all age classes, including the particularly numerous 45-54 age class (baby boomers);
• more varied over time was the contribution coming from the average variations in LFPR within each specific socio-demographic group in the last decade, the so-called coefficient effect: overall, it reduced the activity rate till 2011 and boosted it afterwards; this latter effect was mostly due to the increased participation of the elderly after the recent pension reforms. While part of this variability over time may be connected to a pro-cyclical behavior of labor participation among men (paired with a slightly countercyclical behavior for women), the cyclical response appears not to be significant at conventional levels. There is instead evidence of a significant long term trend in participation which is positive for females and rather negative (apart from the already mentioned increase among elderly people) for males;
• projecting over the future decade the previously observed trends in the coefficient effect and taking account of the future evolution of the structure of the population due to cohort effects (composition effect), the future developments of the Italian LFPR are ambiguous. On the one hand the composition effect will stop providing a positive push to the aggregate participation in the next decade, because of the lower expected growth of the average educational level and because of the ageing of the particularly large cohort of individuals born in the late '60s, who will move from the 45-54 age class, highly attached to the labour market, to the 55-64 age class, less likely to participate in the labour market. On the other hand, assuming that the previously observed trends in the within group LFPR may continue, a positive contribution may still come from the coefficient effect, and in particular from the increasing participation among the elderly and among women;
• composition effects positively contributed to the aggregate LFPR also in Spain, mainly because of the increasing educational levels and, to a smaller extent in Germany and in France; in France the positive boost provided by the increasing weight of highly educated individuals was countervailed by the contemporaneous increase in the weight of older age classes, characterized by lower labour supply on average;
• changes in the coefficient effect were instead more positive in the other main euro area countries than in Italy especially till 2011, mostly because of the increase in the participation of the elderly started earlier (Germany and France) and because of the stronger increase in the number of women joining the labour force (Spain).
All in all, it appears that the dynamics of the Italian LFPR went beyond cyclical responses and reflected instead structural/ long lasting variations in the socio-demographic composition and in the retirement rules. In the next decade the contribution of the composition effect is however expected to be null, as the particularly numerous cohort of those born in the '60s/early '70s will move from the 45-54 into the 55-64 age class, characterized by lower labour market attachment. The evolution of the aggregate LFPR will therefore depend on the development of the within groups LFPR (the coefficient effect). While the trend component for this effect is negative for the males, an overall positive outcome is still positive because the effect on participation of the elderly stemming from the recent pension reforms is adding up to the preexisting upward trend for the females LFP, still showing a gap with respect to what prevails in the other developed countries.
The determinants of the LFPR dynamics
To detect the main drivers of the LFPR dynamics, I start from the following identity:
where the aggregate participation rate (here denoted with ) is written as the weighted sum of , which are the participation rates for each socio-demographic group g=1,…,G, weighted by the population shares of each group ( ). The socio-demographic features available in the Labour Force Survey data and considered here are: age (5 classes), gender, education level (3 classes) and citizenship (whether native). Table 1a describes the main developments of (in columns 1-4) and (in columns 5-8) for Italy in four specific years (2004 2 , 2008, 2011, 2016) .
The level of the participation rate by age class displays an inverted U-shaped relationship: it is very low among the youth (26.6 per cent in 2016), who are reasonably at school; it is high in the three subsequent categories, reaching its highest value for people aged 35-44 (80.7 per cent); and it is low again in the 55-64
age class (at 53.4 per cent). Overtime, the main changes to these rates within groups have concerned the youngest, whose participation decreased, probably because they are more likely to remain at school, and the elderly, whose participation increased especially after the 2012 pension reform. To quantify how much of the overall aggregate LFPR dynamics can be attributed to changes in average socio-demographic characteristics ( ) as opposed to changes in the propensity to participate within demographic groups ( ), I decompose for each socio-demographic characteristics (age, gender, education, whether immigrant) the year-to-year changes in the aggregate participation rate of equation (1) as follows:
where −1 � − −1 � represents the effect of changes in population composition (the composition effect) -i.e., computed as if each within group probability of participating were constant -and � − −1 � represents the contribution given by the change in the participation rate in group g (the socalled coefficient effect) -i.e., computed as if each group's weight in total population were constant. The former term takes care of changes in the relative importance of socio-demographic characteristics associated to different levels of labour market attachment, while the latter one measures variations in the probability of participating within each demographic group.
The decomposition of equation (2) considers each demographic characteristic separately. To evaluate the contribution of all the socio-demographic dimensions together (for instance, so as to understand whether the increased in women's participation is due to a purely gender trend or to the contemporaneous increase in their education levels), I also perform a Blinder-Oaxaca (BO) decomposition for the entire working age population and for men and women separately. The BO decomposition is based on the following standard linear probability model:
where a dummy equal to 1 if individual i was active in year t ( ) is regressed on a series of individual characteristics (in our case: gender, age class, educational level, citizenship) whose coefficients are allowed to change yearly. The mean outcome difference between year t and year t-1 can be expressed as:
Again, the first term of equation (4) reflects the composition effect, while the second the coefficient effect. 4 This decomposition is analogous to that described in equation (2) but it allows to analyze all changes contemporaneously.
It must be acknowledged that these decompositions are just the result of an accounting identity that highlights the potential magnitude of various shifts in population groups and in participation rates within groups, but it is not a proper counterfactual comparison in that it does not take into account how movements along one dimension may endogenously affect other dimensions. For example, it may be the case that changing population shares could affect participation of other population groups through adjustments within the household or interaction between labour demand and supply.
The last six columns of Tables 1a-1d report the results of the decomposition described in equation (2) More formally, the term ( − −1 ) ( ) = ( − −1 ) ( −1 ) + , where the first component is the actual coefficient effect and the second is the so-called interaction term. However, since the latter term, which measures the simultaneous effect of differences in composition and coefficients, is in this case always close to zero, I refer ( − −1 ) ( ) as the coefficient effect.
(4) 9 latter combines the cyclical recovery and important structural reforms (above all, the Sacconi and Fornero pension reforms).
Let me start from Italy (table 1a, Second, LFPR increased by 2.7 percentage points in the last period as a consequence of the increased participation of those aged 55-64 after the pension reforms. Carta and De Philippis (2017) show that the pension reforms contributed to about half of the post 2011 LFPR increase for Italian women who did not retire before 2011 because still not eligible; the pension reform effect on men is instead smaller, both because of its slightly lower impact on their retirement age and because of men's lower labour supply elasticity. 5, 6 Third, a positive contribution comes from the increasing share of immigrants in the total population in that, being on average younger and predominantly men, they are more attached to the labour market than natives. Their LFPR, though, decreased after the burst of the crisis in 2008, probably because immigrants are more represented in jobs and sectors more hit by the adverse cyclical conditions. Fourth, contrary to what has been occurring in many countries like the US (see Aaronson et al., 2012) , in the last decade population ageing has not put a strong downward pressure on the activity rate in Italy.
Even if the trend towards older age classes is clear, the largest increase in population share has been so far recorded in the 45-54 age class that comprises the large cohort born in the '60s. This implies, however, that population ageing will play a much larger role over the next years when those currently aged 45-54 will enter the 55-64 age class which is on average characterized by a weaker attachment to the labour market (see also Barbieri and Tangorra, 2001 and section 3).
Finally, increasing women's participation contributed to augment the aggregate LFPR by 0.4 percentage points in 2004-08 and by 1.9 in 2011-16. In the 2008-11 period the contribution of women LFPR was nil, but their LFPR dynamics was still much higher than that of men (whose contribution to the aggregate LFPR was -0.9 between 2008 and 2011). As far as cyclical changes are concerned, part of the acceleration in women LFPR may be due to cyclical factors. Nucci and Riggi (2016) show that, differently from the US where participation -if anything -is pro-cyclical, in the euro area participation has displayed a counter-cyclical profile since 2008, while it was substantially a-cyclical beforehand. Since during the crisis the increase was concentrated on married women, the dynamics of LFPR over the last ten years may be partly explained by the so-called added worker effect, according to which labour supply of married women increases when their husbands became unemployed. Franceschi (2014) discusses and provides evidence on the added worker effect for Italy.
While the reduction in youth's labour force participation is part of the long term shift towards longer educational careers, the decline slowed down after the hit of the crisis in Italy. On the one side, pension reforms implemented in that period seem to have increased youth labour demand at least in the short run, thanks to their labour market complementarities with the elderly (Carta et al., 2016) ; on the other side the behavior may be a cyclical response. Some recent works explore the cyclical properties of university enrollment and university dropout in Italy, which are likely to affect the cyclicality of youth labour supply. For Italy, I find that the composition effect (i.e., the green line) constantly sustained the aggregate LFPR and accounted almost entirely for its overall increase of 2 percentage points between 2004 and 2016 ( Figure 3) . Most of the effect came from the increased educational attainment (Figure 4) , which, along with the contribution of immigration, more than offset the slightly negative effect of population ageing. The coefficient effect, instead, drove almost entirely the U shape development of the aggregate LFPR: it dampened activity rates till 2011 and boosted it afterwards. Figure 5 shows the contribution of the different demographic groups to the overall coefficient effect. Most of the effect came from increasing women participation and, after the recent pension reforms in 2012, the increased labour supply of the elderly.
Moreover the constant, which combines the contribution of changes in participation of men, aged 25-54, natives, with secondary education (the omitted category) with that of changes common to all sociodemographic groups, provided a negative push to the aggregate LFPR, especially after 2008.
In figure 4 and 5, I also show the results obtained by performing the OB decomposition for men and women separately. The figures show that in Italy the trend towards higher women labour supply is almost entirely explained by the more intense increase in women's educational levels. Moreover, while the constant provides a negative contribution for men's participation after 2008, its contribution is null for women.
While the composition effect is mostly ascribable to long term demographic changes, the interpretation of the coefficient effect is more ambiguous. Indeed it combines the effect of structural reforms and trends that modify the participation within groups in the long run, like the pension reforms and the increasing women's probability of joining the labour force, with the effect of the economic cycle. In an attempt to separate how much of the observed variation in the LFPR within group for Italy is ascribable to cyclical conditions and how much to long term trends, I perform two exercises. First I regress the yearly changes in the coefficient effect for each demographic group on a linear trend and on the overtime variations in gdp in the considered years. In particular, I run the following regressions for each socio-demographic group g:
where ∆̂ is the difference over time the coefficients estimated in equation (3) and and estimate the extent to which variations in the coefficient effect depend on a linear trend and on the economic cycle, respectively. is an error term.
Column 4 of Table 2 shows the coefficients (the linear trend) and (the cyclical effect) for each socio-demographic group in Italy. Even acknowledging the data limitations and the small power of this empirical exercise, mainly because of the small number of observations since I only rely on a 10-year panel (from 2005 to 2015), it seems that most of the within-group variation in the probability of participating is related to long term trends rather than to cyclical conditions. The Table confirms the negative trend provided by the constant and the positive one coming from the increased participation of the elderly.
Second, I consider all the socio-demographic dimensions together and I estimate at the socio-demographic group-country-time level, the following equation:
Where is the activity rate of group g in year t in each country, and are a linear time trend and the growth rate of the gdp in year t, respectively, and are dummies identifying each socio-demographic group separately, are fixed effects for each combination of socio-demographic characteristics; finally, is an error term. 3 and 4 evaluate how each characteristics evolves over time depending on a linear time trend or on the business cycle conditions. Table 3 displays the results, which confirm what shown in Table 2 : there is limited evidence of cyclicality and most of the overtime variation of the Italian LFPR seems to depend on trends towards higher participation of the elderly and of women.
The decomposition based on equation (2) and (4) for the other countries (Tables 1b-1d, figures 3, 4 and 5 and A1 A2 by gender) shows some trends that are similar to Italy: i) the increasingly positive contribution of the elderly, probably related to the widespread implementation of the pension reforms in the last ten years, for all countries but Spain; 7 ii) the positive dynamics of women LFPR, even if the level of Italian women LFPR remains much lower; iii) most importantly, the increasing level of educational attainment which largely contributed to boost the aggregate activity rate in all countries. Moreover, iv) from Tables 2 and 3 it appears that, as in Italy, most of the overtime variation in the coefficient effect for the other main European countries depends on a linear trend rather than to the cyclical conditions.
Beside the level of women's LFPR, the main differences between Italy and the other countries considered concerns the impact of immigration: in the other three main euro area countries, its contribution to the increase of the aggregate LFPR is much lower or even slightly negative, either because immigrants' LFPR is on average lower than that of natives (like in France and Germany) or because the share of immigrants in the population decreased sharply after the hit of the crisis (Spain).
Overall, considering all dimensions together, changes in average socio-demographic characteristics did not affect much the aggregate LFPR dynamics in Germany, while they affected it negatively in France till 2012 -due to the age component -, and positively afterwards -as a result of increasing educational levels.
Spain behaves more similarly to Italy, especially with respect to the large positive contribution coming from the composition effect, which raised the aggregate LFPR by about two percentage points between 2004 and 2015. However, in Spain the trend towards higher women LFP sustained the aggregate LFPR more than in Italy (the raising trend in participation for Spanish women is common to all demographic groups: the constant for women has increased by almost 5 ppt. between 2004 and 2015 in Spain, see Figure 5 ).
Projecting the contribution of the composition effect in the next decade
The positive contribution provided by the composition effect to the aggregate labour supply till 2015 was mostly explained by the increased average educational levels in the working age population, combined with the fact that the particularly large cohort of those born in the '60s/early '70s (baby boomers) still belonged to age class 45-54 -highly attached to the labour market. A natural question is therefore whether and how these factors will contribute to the aggregate LFPR in the next decade, since soon the growth in the average educational level may reach a plateau and the baby boomers cohort will move towards the 55-64 age group, characterized by lower probability of participating in the labour market.
This section evaluates how socio-demographic trends will affect the Italian LFPR in the next decade, through the composition effect. Note that I do not consider here the future contribution of the coefficient effect, since in the projection I will show I keep the within group participation fixed at the 2015 level.
However, since the coefficient effect provided a positive contribution to the LFPR in the last five years, mostly because of long term trends, it is likely it will continue to positively contribute the aggregate LFPR in the next decade. . This is mainly driven by the fact that the baby boomers cohort will move into the 55-64 age class.
My projections show moreover that the increase in the share of tertiary educated individuals among the 15-64 population will instead be lower in the next future: it will rise by 3 ppt. between 2015 and 2025 (from about 15% to about 18%), while it increased by more than 5 ppt. in the previous decade. The growth will still be mostly concentrated on women. The difference between men and women is explained both by the more pronounced trend towards higher educational levels for women than for men and by the higher labour supply elasticity of women with respect to education.
Finally, note again that this section looks at the future evolution of the composition effect, fixing the within group probability of participating at 2015. Therefore, it does not take into account for instance that the increasing trend in the LFP among the elderly, caused by the recent pension reforms, is likely to keep the aggregate LFPR up, as it did after 2011.
Conclusions
The positive dynamics of the Italian labour force participation rate in the last decade is mostly driven by some long-term socio-demographic trends towards population groups associated with higher labour market attachment, mainly the rise in average educational level, and by the widespread labour supply effect of the recently implemented pension reforms. The cyclical response appeared instead to be limited.
In the next future, while the ageing of the particularly large cohort of individuals born in the '60s and in the early '70s, the so-called baby boomers, will start dampening the aggregate labour force participation rate in Italy, there is still large potential to be drawn from the activation of the elderly, thanks to the recently implemented pension reforms, and of women, as Italy ranks much lower than the other main advanced countries in terms of women LFPR.
Overall, the long term increase in participation, which may continue in the next decade, will probably increase potential output and Italy's long term growth. This may entail a temporary higher level of unemployment in the labour market, at least till labour demand adjusts, and subsequently an higher level of overall employment.
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Figures and Tables (4)). Change due to coefficient effect is the cumulated change due to variations in the probability of participating within groups; change due to composition effect is the cumulated change due to variations in the average socio-demographic characteristics of the population. Note: author's calculations using the Italian LFS and the population projections by age and gender provided by ISTAT and future educational levels estimated by the author. Composition effect estimated keeping probabilities to participate within groups (P*gt) fixed at the 2015 level and letting the share of the population by age, gender and education change over time. Source: Italian LFS. Due to some rounding effects and for some missing values in the questionnaire (due to non-response) the numbers on bold do not always exactly sum up to the LFPR change in the considered periods. (3) and their correlation with the gdp growth for each country and socio-demographic characteristics. 
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